Temporal and spatial expression of the E5a protein during the differentiation-dependent life cycle of human papillomavirus type 31b.
Human papillomaviruses (HPVs) are epitheliotropic viruses, and their life cycle is intimately linked to the stratification and differentiation state of the host epithelial tissues. Defining a role for the E5 gene product in the differentiation-dependent viral life cycle has been difficult due to the lack of a suitable culture system. We used the organotypic (raft) culture system to investigate the spatial and temporal expression pattern of the E5 protein during the differentiation-dependent life cycle of HPV-31b. We report the generation of antisera specific to the HPV-31b E5a protein. The HPV-31b E5a protein was detected throughout the viral life cycle in raft cultures as determined by immunostaining analyses, and the protein was localized predominantly to the basal and granular layers. Expression of epidermal growth factor receptor or platelet-derived growth factor receptors, two proteins with which E5 has been shown to interact in cell culture, did not specifically colocalize with E5a expression. However, HPV-31b E5a expression did colocalize with the epithelial differentiation-specific marker filaggrin. The kinetics of E5a protein expression during the complete viral life cycle was analyzed by immunoblotting, and the highest level was found to be coincidental with the onset of virion morphogenesis.